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Mullus barbatus Mytilus galloprovincialis
Since 2001 incorporating 
biomarkers 
(OC of Murcia, IEO)
Strategy for the development of Mediterranean
Marine Pollution Indicators (MPIs), (UNEP, 2003)
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Two-tier approach: Level of pollutant-induced stress 
syndrome in target species
(Viarengo et al., 2007. Biochem. And Phisiol)
Biomonitoring programme conducted by 
MCBE (IEO) along the Mediterranean coast: 
Main goals
• Determination of spatial distribution and temporal trends of
chemical contamination in coastal and references areas by
using target organisms (red mullet and mussels) and sediments.
• To seek evidences of detrimental biological effects in target
especies and monitor them over time.
Sampling strategy: UNEP/FAO/IOC/IAEA, 1984; UNEP, 2006 and ICES, 2005
FREQUENCY AND SAMPLING SEASON
Temporal trend monitoring in biota: Yearly
Temporal trend monitoring in sediment: Yearly
Sampling fields
Spatial monitoring: Once every 5 years
• The samples of Mullus barbatus and sediments are collected in April
(non-matured specimens).
• The samples of Mytilus galloprovincialis are collected from mid May
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Recommendations of MEDPOL Programme and also considering OSPAR. 

















Polychlorinated byphenyls:    
CB28, CB52, CB101, CB105, 
CB118, CB138, CB153, CB156, 
TRACE METALS





























Analysed following recommendations of MEDPOL Programme. 































Metal content in mussels from Catalonian
6% (1)
76% (13)
18% (3)Zn 29% (5)
71% (12)
KENDALL’S tau-b CORRELATION COEFFICIENT 
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Micronuclei frequency in mussels, 2003


























































































































































































































































































EROD activity , Genotoxic damages, PAHs and 





















































































































































Metallothionein content, Hg, Cu and Cd 

























































•Scarcity of natural mussel stocks.
•Attachment of wild mussels to artificial beds
•Oligotrophic water conditions
FUTURE DEVELOPMENTS AND 
CONSIDERATIONS
During last Workshop on the MED POL Biological Effects
programme, the use of caged specimens was highly
recommended (Alexandria, 2006).
•Sampling desing “a la carté”
Use of caged mussels: Considerations….
•Sampling desing “a la carté”
•Use of models to validate and to normalise
contaminant concentrations (Andral et al., 2004)
Use of caged mussels: Considerations….
•Sampling design “a la carté”
•Use of models to validate and to normalise
contaminant concentrations (Andral et al., 2004)
•Exposure period of 3-4 weeks (Viarengo et al, 2007)
to assess the level of pollutan-induced stress syndrome
in mussels
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Use of caged mussels: Considerations….
•Longer exposure period lasting several months to
cover bioaccumulation and subtle chronic effects: to
identify changes over time
•Sampling desing “a la carté”
•Use of models to validate and to compare
contaminant concentrations (Andral et al., 2004)
•Exposure period of 3-4 weeks (Viarengo et al, 2007)
to assess the level of pollutan-induced stress syndrome
in mussels
Use of caged mussels: Considerations….
•Longer exposure period lasting several months to
cover bioaccumulation and subtle chronic effects: to
identify changes over time
•Higher cost strategy for wide area biomonitoring
programmes: Two field sampling and recovery is not
guaranteed
Future development using mussels
•To continue using wild mussels
•To implement the use of caged mussels
to solve the problem of scarcity
to assess the water quality in pelagic
ecosystems
Immersion period ¿? 
Cost effective and cost-efficient way
Efforts on biomarkers demonstrating damage 
at the tissue level
Future development using fish and 
sediments
•To continue sampling in different fishing grounds:
Cartagena and Delta del Ebro suitable areas for
temporal trend study
•To initiate the use of bioassays using whole sediments
Efforts on biomarkers demonstrating damage 
at the tissue level
WFD
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Need for an integrated assessment
Tools for data integration:
•Expert system (Viarengo et al., 2000)
•Fullmonti (ICES, 2006)
•Waterproff index (Van der Oost, 2005)
Higher harmonization of criteria among different 
regional programmes would be desirable
ICON Workshop: Link with MEDPOL activities
Demonstrate the usefulness of the OSPAR 
integrated monitoring approach and guidelines






To conduct an initial integrated chemical-biological effect assessment
PILOT STUDY USING CAGED MUSSELS
•Comparison between the MEDPOL 
integrated approach with that conducted by 
OSPAR
•Participating in harmonization exercises 
Thank you!
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